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(57)Abstract: 

PROBLEM TO BE SOLVED: To precisely execute gain 
fixing control by making a value, which is shown by a 
specific formula including a constant value 
corresponding to a naturally emitted light (ASE) power a 
light amplifier part generates at the time of operating, 
the detection gain of the light amplifier part 
SOLUTION: An optical detector 3-1 detects an input 
signal optical power Pin and an optical detector 3-2 
detects an output signal optical power Pout. The light 
amplifier 1A is provided with a rare earth added fiber 11 
and an exciting light source 1 2 executing front 
excitation. A gain detecting part 4A inputs the input 
signal optical power Pin, the output signal optical power 
Pout and an ASE power PASE to make (Pout- 
PASE)/Pin a gain A. PASE is made a fixed constant and 
this value is set by an electrical circuit. An error signal 
extracting part 5 extracts the error signal of the gain A 
and a gain control part 6A varies exciting light power 
outputted from the light source 12 so as to make the 
error signal zero. 
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s«e*« a #a am. <b matmmn n mm 

-J-53fc«tt (*0) £ LT Pa s « £A73U (Pout- 
P. S J /PinSr«E*i«*«BO»m*l#i: U-CWIBK 

h WlJjMmitS; «fc U=^^Si@3t £: A7j-T 3 fibg^S* 

stnEisaEft^tfcrttBiWr^jafi*^!?— Pf fcJ;^ 30 

Mia^^Ebg^^-Pb SaSB3t*t*lgB^ 

(^0) tUPu, StATjU (Pout- 
P« se ) /PinSr«HE****©*ffl3W»t U-CBWEIR 

i»ia*j»s«ip«iJi4, jsNcpf >pb tncsi picffirisja 

g#^Srffl^ii-5«^T*fc5 C k k -T -53t7 r -f 

fi*'< !7— A Pf £ «#Bg3fc'< !7 — SEtt A Pb 

APf I < I A Pb | tftSiSKIig^g: 

fcMfM-siMt-cfcsr. k>s:&mk-rz>yt7T'('<mm 
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*I»M»ttW\ A Pf =0 t-r^z k&ft&k-j-zyty 
fu^MWAsii. 1 a pf 1 = a t a Pb 1 otaru a 

<1) £/«t3«fc 5 fcafi#a*M*i- Sri 

Pf £/?r£ffilcB/tLfc±T-&;£ag3fe 
/<!7-Pb *r«MWU a*jafi*^!7— Pb aso«r-&tr 
0rSo*/JHtlCJ!cofc»frKa*JBfi*/<I7-Pb' £@ 
JELfcJi-eiW*aJB*^!7-Pf *:M»1-5«J*-e*>5 

[t»*« 7 ] ti^js 1 * fcttui*q[ 2 \zmm<om$L<D 

%m®&k. jMe#BKL4lV^4l< t fe 1 oo*»fi 
t * JBKfc&R L fc* 7 5"< '<i#*l§§ letter , 

m*«**^<!7-Pout ^^ffi-r53t^m#st. 

!7-^*tJ^i-53£3affl (*0) tUTP.,, SrA^)L, 
(Pout-p ASt ) /PintrmeKKojfcJIWtt^lda 

vzmmm'&k irxmtj-rzmm&m&k. 
mm k <Dmmm^zitom-r ^m^m^mu t , 

^y-Pf iaitfBtnElft^afi^b-Pb SrfitJfcJS 

2 *»f>is^ 6 (ov^-r tii>*\z.35M,(o&mmi££<5^xm 
a$it. mnE**©*it**^«E©JW»a«-iEfc**j: 

[i§*:JS8l ff*^l, 2, 7cov^^{c|a*<D3t 

fij»^ffla5f±, 3t«m^ST^ffl$tu5A*«^-3t^!7 
-Pin33±U<m;fjm-^t^!7-Pout $r««ffi #£ LT 

[000 1] 

X 7- A tc*5V ^T^ t P^S k L Tffl V ^ hfl -5 3t 7 r -T ^ 
[0 0 0 2] 
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etie4?>, ssstt<oei££prtm£LT^5,, mmwim 

<c5»Sk©fll**Srlfl^— fi*»«-C# 5: t etc 

SLUeEBIg, W9E$tbTV^„ ifcre, &&©{f-S§-©Sft 
5Jl&&£M&SSSiJle/B^;53fei£*:x M7 — (WDM 

[0 0 0 3] — /SlC^Utr^A • -f;*^ (E r") ©i 
5 4 3 W£ is—ym&im ^fz%-yy^ A 
^m-§-5t3SSfC < toTf<J»^^^ WD 10 

••S-Sr*«i-«»#-^H:. fc57^m^3fe.!ME»c» LT#iJ 
*#;4*¥*&left Si? leftjgfl; LT t> , A*f§-i§-3t5ftK.a* 

*fk;i-si:*j#pss*^u. &m^3t<z>mt) 

[0 0 0 4] e<£>^-y:^/up B ^i4(bo#i4, 3t7r-f 

SB, «t*^yyrv»a» ft^^7w?D7i> 20 
- * * ^ ©**si»gufe ie 4 5 m &£{tt>m :e>4^±5 

< tt-oxntHr/mtit ( s Nit) 

a*jg< ft&ft^J: 5fe&fi$ft5. 

[0005] ^--r v-*/w-ia«mEtc«t e>o#as$> 

#fta©&V>{f^tasA;b±KS:l8;Lftv*4 p le&fiS 
ft, 3t7rW^lti|iSiA^tt, S/hSfiffiro^-r^/uas 
3t7 r -Y^JfiHlfA^roTBgSrTlHl feftv^ J; 9 le&fiS 
ix5o 6&TOx'<>'li. Tt^rf ^ei§SSA^^«/' 30 

y<ttf«|» A^J3iS-C^$tt6^. -hfE©4:> 
fera-J§-3te3ft&4-Kfi-r5i&-g\ ft7C^-W^/u£ft/J^ 

Setieft5„ fciill + r^-fr/H: v 

lOdBrfr (**)40km) ®<ft5-t ICftS. ZOtLftXtl 
flr**MUt<?*ft:S:]mB t i-«*]#«&Ht. '«Wj«i?LS 

[0 0 0 6] eitSriqi*. Soffit UT, ^fi^r-f^UMB 
^W1|te:r=&CMfttt:&^ttrtfcS. «»«r-JEKlW 40 

*/nw.©.tHA«ftar-e t-rs r t as-e* 4. 

IW»©#«fci: LTI4, fi) fiES© 1 

/t^T-sjsmL, A^ttu^w^stt^^--^ LTiae 
as (Sbe*3Sg, !f^wr^««fEft^) ie 

7 w - • K/< s/ i? -f ('(2); -t >^^©AA i: tfcS 

tKO%Z&tt$:*r-? LT, BfifflHe:7-f— K'^s^-rs 

ffi©flr4*«Srfflv^-CA^*»3MC*— filetfcoftf te4 
9 3fe*WK*J#Sr-SJ=-r**jSfe. ftif^-«WC*> SO 
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-So e©tFTI4, 3iflilP©fBH5E$*54tf=* h©Bftif*» 

(1)^(2) ©#i£#:fi-*tjT-;fe5 0 Lj»»L(1) leoi^T 
14, WDMfia^y M7-^©£ ?le, 3t7 7"f'<i#4I 

38fi 14 (2X ©:£& fCW LT jSffl $ ft 5 t © T fe 5 „ 
[000 7] @Bjt4, (2) ©*&leWJ£-r5fl£jfe©3t7 

r 4 '<mm3&r>fe&i.*7F-t. 0fc*svT, A^m^i4 

2 - 1 ^*<D-«as*M£SftT*tfttH» 3 - 1 
teA^ft, Atim-^rtlt^S. Pin75M$fcb£ft5. — 
A*ffi-§-7tl4^t7 r -f 1 Zfr LTititS $ ft3. 

^©ffi;ftff -5§-3fcf47fc#il£S§ 2-2 "C-t©— 
T^mSg3-2leA^)$n, W^ft^3t^SPout d5 

^m$n-5„ *7r^ ^ti*i§ii i4 % m±mfm7r^( 

'< 1 1 i: , Hfl^-gbe^^ 5 SbigftiSI 12-lt> ^^ia 

e^tT p BeafcjR i 2 - 2 1 , mm±^±mmmy r 

-C/'Sl li:A7Jt5WDM*7"7l 3-1, 13-2 
4: , Am^jfiSteKg$ ix^TtT-r y u-^ l 4 - l . l 
4-2 tie j: Qffif&ZtiZ. 

[0 0 0 8] *itf#&fflgB4f4, A^f-^Tt^SPintta 
^m^^SPout <D tt Pout /PinS-flJttAt LT^e 
= ^Hft-^-tttbSB 5 (4, M«fiSle*ti-5*iJ#A 

0»lSft-S-*i*lll L, ^J#$iJ«SB 6 l4*<DISM{f -§-^s 0 
left5 4:p|esb®*asi 2- l, l 2 - 2*»fetB*$n 

[0 0 0 9] 

^3l5©3t7 7--r^iii|6i§ie*5ltSflJ^-^JPTI4, A 
^ft-§-3t§fi«Pin4:ttl^(t-^3t^Pout ©JtPout / 
Pin (fiJitA) 5r^-=i?L, fit ft^ 4 o \ZM 

®-tZo L^L, ttWttffi«r«ffl-f5*7r-r"><it«» 
<otb*7tfei4, ii«$nfc«**ie» i65.i"JlMBS*bfci 

^SSScttiTt (ASE : Amplified Spontaneous Emission) 
*SJP*?5. e©t#, 08©49ft$lJ»S:^9 t, Pou 
t le»4ttl^3ft-§-3t!fiStASE*SJ!30feofcfc(bi:ft5ro 
T, Pout/Pinl4jE?tftft-§-*lJ#T-|4ft<fti9, Pout 
/P inSr-file^Jffll LT t> 3E*ft#iJ»-fifB»fctf 5 

ieL*5AS Ew^j-g-as^^v^-g-iit, *<offlW<am 

«Ett*#<.ft5. 

[0 0 10] *r-CASE0jBV*Mt<&KtfJ!>5as, 
H»KASE/<!7— I4*tj#i: 1 : lfei4*f^LftV^ 

ASESSaSr^E-n^L, Pout i4^?l|iLT^© 
^Sr® 5.H>< ^M* s fc5^,. **>MftftftUt& tot 
ft 5. 

[001 1 ] »*3S^et, fffi*ft$ipie 4 !? A S E 

^*4<.*iJ#-fi»JffllSrn?et*5Tf 5 
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[0 0 12] 

w±, *±aafebp7T-<^(i»u-ci»*jaiBi:i-*. * 

out *»fe*J»Sr*a-j-*R«c. #±S^77.. r f'<-C-36 
T Pas e £ U . ( Pout- P. $E ) /V in£fij» t 

«-r« '. io 

[0 0 13] *»Wro*7T>f *± 

HgsjJD 7 r -T '< IC» UTW^riftSfc «fc U<&;>7 Big t f 
3. -t Lt, A^<f^3fc'-*?-Pin*JJ:imi;^m^3t^ 
7-Pout *»e>*U#*r*ffli-5»»c. lUtSlc (Pout- 
P.««) /Pin$rfiJ#i: t, 5 
\Z.mi5WiWt'<7 — Pf *5iVS*-®fi3t^!7 — Pb Sr 
ftWP-TS. fcftfU SlcPf >Pb tftSiSlOMlp-*- 
5 (Slt*4 2) . 

[0014] ^icpf >pb \ct£z,£.o\zmm-t 

7-^BAPf fc«:#Bfi*'<!7— £BA Pb tf, SI- 

I A Pf I < I A Pb 1 t?£Z£o\zmmyt'*'7-&£ 

(W*^3) . *7t, APf =0tL-tZV (ft 
#Jg4) „ I A Pf I = a I A Pb I (a < 1) tt5 

(Stalls) Q 

[0 0 15] StlcPf >Pb iftS J: 5li*J»-T 

^<!7-pb a*o *^tsmfe<Dmi>bm.-?t£Vfr\-zmj5mm 

3t^!7-Pf *rBf*ttlcH3ebfc±TMt*B]B3t>'«!7— 
Pb SrlH»U ^#Bigft^!7-Pb ri* 0 Sr-ttirSr/g© 30 
*MHLt.£ftofc^fc**Bfi*'<!7--Pb «r@^Ufc 

±-ciwr^Bfi*^!7-pf zmw-rz (ts^JS6) . 

[0 0 16] **W«)*7r-f^*t«4Btt. ttft 

S*ri^BLft^'>ft< irfc lo©3t» 

<0 A^lft^-^ 57 — P in*3 i t^W^J^f V — Pout 

*»e>*U#«rtfttH-*-5B8»c» P)*£ (Pout-P. 5B ) /p 
inSr*iJ#t U r ©*i]#*s— J: 5 K#JtH»«» 
©Bfi3t^!7-S:M«i.-r5 (f**«7) „ 
[0 0 17] ft*5, *iJ»^mSBI4. AAflr*#'<J7-P 40 
in*iJ:tfHJ^flr-»3ty«!7 — Pout *r«ftflT*.fc LTA^l 

u 0f^<Dg»»m3t^!7-p» $E ic^-rss^roiH] 

8) . 

[0 0 18] C1<DJ:3,C, *&m<Olt7 7 
li, S^t LT-^-x.ibix^AS E^<!7 — P ASE 
<5. fcfc'U ^CliA S EroM&Sti^^t; t 

^llcttfcJ-j&Lftvv, #7rW'<it«»0)»£-l;:H:. *i 

♦E^StproW-^it^E?— I. iASE/^-I,..i ©fi 50 
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d I./d z= (o.N,-o.N,) I. 
<H.si/dz= ( o. N s — a. N, ) 1 » st + h v a. N. 
A v 

n, . Ni ttti?tii$iiiWti.<D±.mtiL. Tm&com 

a. . o. tt*ft«i«^feJ:tfASE3!K>»* 
v i A v fi^rive*i<A S Ecd<p<6J12£$u£;45 •? Sr^-f 

[0 0 19] Ciro^lc^-f <k ?lc, I, 5E III. t|S]« 

nmoE&m-tmz^ BBWcm^^h v <,, n, a v 

oJK^jpfro-cv^,, rroitii, I. ro&g mm 
II. ±JWfc«*. T^*a^*««Efl«P.c*si7-5#* 

7—tS.m$L\C&;Jg.£i%Zt>VX'tete< . tU^ASE^"?7 

[0 0 2 0] t.i 5*?. J#*fjSE.flWff •f-A^ffidWBjg* 
/<!7— fcB< Roc i: let t) , .*U#**"«3e*&riAS E 

5ASE^*!7-Q^^I4, *B«JK«coft*3tX**8ftiff 

x-^^ LfcA s e tfrnasmftzm <o *t(s $ tL^^T £ 

[0021] ^^iir.ofej^icS^t. OJmr^Bgi- 
5 (tt*3Sl) . ©mI^Big^!7-Pf *:«*Bfi* 

^•!7-pb \at-<xmtt &<wtm-r z (fs#^2) 

Pf>Pb OTt, iW*Bie*^!7— *»A Pf'Z&Jj 
B^3t^<!7-^i(iA Pb KJfc^T/h 5 (IS* 
«3~5) , @>Pf >Pb ©TT', A^^^$<r^^ 
Bfi^ C - S: 0 U T iW» U # *t ft ^ t * icffj^Sbg 
*^!7-.J:J:9tt«i-*-5#W«r*i-5 (tt*«6) % ft 
£©BS#<0«B©3**«rMIB-i-.3. CixKJ:!), A 

[0 0 2 2] Pint Pout 5:^ = ^ LTfiJ#-^$iJ 
1 5 i^lcFulS i /i 5 A S E O^f 14, Pout co^- 

r t iv x v a 9 n*<"."Vfti3*>. 

A= (Pout-P 1SE ) /PiniJS— «tft5,t pld3t«#B 
SB (*±SrasaP7r-f"'<)- Srfflffli-rartlcJ:!?, AS 
E Sr#M* L fc A»ft*«»— JfeM**s^IflB t ft -5. 
*fc, 3te7r-f UT» A^f^-lc^ 

«LfcASEas-Sr*ji3± 5ft*Klw#LTfc-*©** 
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y> 0 2 3] 

4m i <r>mmm •. mn&xijfa i'ia. *&w<om i © 

[0 0 2 4] BORttWCt A*(t*3terttte$M*»2-l 

AA^n> u*flr#*/<!7— Pout is^asns, 3t*t 

AAt5WDMA^7 13t, Affl;&iB.;:E«3;ix5* 
7^U-?14-1, 1 4 -2 tic ft 3. 
[0 0 2 5] fiJft&UMM AI4, A*flMWfc'<!7-Piii 
m^l<f-§-5t^7 — Pout ASE^I7— P. st £ 
A;ftU (Pout-P ASe ) /Pin^flJ^At L-T^? 

-TS. <tfc\ P.,, ttA^lcif>i*-^o$»i: L. r 
©flCI4««'@B»cJ:9R3ei-5 0 KftfflattttftS fit. 20 
.^iilC^5fiJ^Ag>S^fl^.feaa L, «]&»$!& 
.6 Ali.^©Jg^fi^7l?,0 .K/£.i,*.aK®j^ai..L 2*» b 

[0 0 2 6] r(7)ip|c > «]#Bfi*j««ri:5;r ilc* 
9, ^a^Jp^r-f^i 1 ©fS-§-3tA^)*SiSj£«-Ci«v> 
Sb®ttfii/!i5#ibftSfc», ASE/^-P 1!( I4fij#i 

(Pout-p <st ) /PinS:fij^aiffii:-r 

-CtSo (Pout-P lse ) /PinroH-gt|4«^[s]S8&/B 
[0 0 2 7] t£iS % ASE/?7-P Ile teV}M®m-tZ 

.4. HBicj««$ixfce«M»m3i6«>/<!7~s:ai3eLrt 

[0 0 2 8], jfc-f, fflW*-7&&ib LXMW*ftfr£ 
5„ -t L"C. ffl«$*L3**A*flr§-'<!7— |C*M*3Bf 40 

S£$ix5S/hA^{I^3te'*7-K#f*5m^3tefU#* 
h/i-7)S, **A>&«**'<!7-S#fcSIJ£Lfc«*3te 
W&*^? h/H£— grf5 J; 5 l-P 1SE ©AAte&WSE 
P«. e ©*«H£a s i3T^©P., t irftS. j5r/fe©P 
» se UTlv>5C fcflSTt, A^KdStLT 

fcA#fc*U#-J£ffl»a**NIBi*5 0 ftfc, ase/<!7 
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[oo29i4 2 <ommmm m** 2 , 3>jip 

[00 3 0] BKHSV^T, A^d-i-ftteTfcfrftSg 2-1 

■c-t.©— »*j»tt*nr3b»a»3-iKA*$ix, a 

!7 — P instil £ft5 0 — A*«**«: 
3^«»1 B«rtf"L-Ci**3;h..5 0 -t©ti«Hf ^§-3fcl45fc 
2-2 "C-t©— »*s»(ftsnr**m» 3 - 2 IC 
A;fj£*U ffl^)<t-§-3t^7-Pout asftttJSitS. 3t*H 

?Eb&ytni 2- 1 1, miiEb&zffjmi&ytmi 2- 

2t> mU%&$;±mf&m7T'l '< 1 iicA^)i--5WD 

M*7"713-1, 1 3-2 fc, AW^4KtClgaS$ft5 

jtr-r y v—t 1 4 - 1 , 1 4-2 tizxv&dtzti 

[0 0 3 1 ] ^lJ#^ajSP4 All. A2»flr*#A«!7 — Pin 
t, ffi73ff-*Hex<!7-Pout i, ASE/<7-P lsi £ 
A^U (Pout-P 4S J /Pin^flJ^At Lt*^^ 
-TSo ft**, P ASE l4A73(C«tbT— ^O^gct L, r 

6 Btt*©»ftfll-»3J*OIC*5J:5liBfi*«l 2- 
1, 1 2 - 2*»e>ttl*Six5JaiS3t^!7— Sr^fk$-fr, 

[0 0 3 2] *HlS?g«i(0#»l4, ^±sm*P7 r f ^< 
1 l©iS5«B7S»e>®)e3tS:A»-r5*fr&.c. Htr*-Sbe7t*3 

itjjmt LT v M*iae3t^!7-pf tmism^it^v 

-Pb SrPf >Pb iU ltfc£a@3te''*!7-£Jfc&ttifl J 
< Lfc^STv Btl*®S?t^7-ffiS)A Pf t'&xmig 
3t^'!7— ^IbA Pb *s I APf | < | APb| £&3«fc5 
.CMtPi-5. 0 2(b),ili. tttB»lSflr*»cS^-4Str* 

[0 0 3 3] £©J:.5fci»*Bfi#'<!7-fc«#ftS# 

^y-4r^*a-ic^sij$-fr. *±a«aiP7TW^i 1© 

«**A*«M*ifi<OSte»*Sri«<«ofc±-C, t£tkt 
ttft5rti5-C#5ASEAr7-p, s! &fflV^Tf)J# 
(Pout-P ASI ) /Pin^r^fc^r ttcit), I9ft<t< 

[00 3 4] 4g 3©Hlfi«ffi : I9*«4> B 314. * 

^n<r>% 3 (Dmammtt-to *nmmm<~m 2 

B$:ffl^5„ 

[0 0 3 5] *HJgJgffiro#®l4, ^±a^AD7r^^< 
1 l©W*7J»b®e3t*-A^Ji-5#-§-^» *IJ|§SIJ»SB6 
ci;i*5v*-cfltr#Bie*'<!7-pf ^i^<-^tc^ofc* 

-r^.«(c*)5o 123(b) tci4, i*m8R5s«-s-»c*rt-5a(r 
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9 

[0 0 3 6] CtUCig, t±»7r'f'<l icoff 

A S E l±At)i&tti5.X-&± LfcASE tfSJf *B$;ft,fc 
frmzttifiZtizz irlc/iS. ioT, ASE/<!7-li 
?<J#*3*<RfcLfcfc©ifc0, *J»— 5£fH*T-CP 
» se «:S«4:*/j:i-ri!ftJ-e*5 0 (Pout 
-P.i«)/Pin£<^5*M*»£j:9. P.se iSrJt&iLT 
t>ttttJ:<W*— glMiiasTOfcteS. w©Big 

[00 3 7] 4 <r>mi&Mm : SS*« 5> )%4J4, * 

Pf = (Pf...-Pf.,J xpb/Pb. 
= a X Pb +0 (o< 1) 

i^3H«a;iwJCC-CSEft:S*5. H 4(b) «cf4, ttffi 
IS£flr*fc#r* 8MrBS**i «t t*{ft2r»jB * ©'< !7 - 

^ibSr*-r 0 ^w-c, pf...*s«tu!pb... i-tix-PHta 20 

»£\ ft-f-jt© KM^mKti u-<vK0*/Jv|jtco 1 1 fltf 
*Bfi*^7-^Pf... ifcg, «*B«36^!7— ift«0 
i:'t!)A^«S#iaroBfi3t^!7-2JSil5<<CoTV>5. * 

[0 0 4 0] w<D±5lc % Btf^BejtfciVS^BSJt 

^11 o«**7J3*ll«-ifi©Ke»*f±i(i < «fc*L, 30 
(Pout-P.,,)/PintV>pSiJWcJ;«3, ffi£«fc<*ij:& 

[0041] <^ 5 commmm ■. it **6>^ s i4\ * 
*m©jb 5 nmlffiBmz^-T* ^mmmmii.'m 2 ©n 
JSjgffitra«©w*Be*? i xr&jjmmm<oyt*8ii8M 1 

[0042] *mmMm<D&mit. m&mwu 6 e k*j 40 

l^T, M*Bg3t^'!7-Pf i:^*rB®3t^!7 — Pb £ 

pf >Pb iu *±jgaaiP7r'f 1 1 (ommfrb® 

&yt*A*)-ft>Wr&lz^ !7 — Pb tJSO^ 

^LT^*Bg3t^i7-Pb «nw»-*-* 0 mjj®&jts< 

7-Pb *JOSr^tfBf*©*/JHilc/j:ofc*frlctt, Aft 
*BifiJt>"«!7-Pf «rM«Pi-5. i-/£t>*,. flg*^!7 

(w.(c) dtt, «ai»aE«*icwr*iwi*Bfi*i3J:tf 
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[0 0 3 8] *HJg^fl8»^mtt> «r±ii®107T-f/'! 
1 i©W*B*»feBiB*«rA*i-S»*lc, Btf^BigJfe*. 
J:V&#B@3fc©ffi;fr©'<7-£|^l$lc£fc$-fr3. ^ 
ft*fei IT, Btl*-BS^7-Pf it£;fraS3fe^!7 
-Pb £Pf >Pb H, fiiT*-BS3t^!7— SrJtgJWiSS 
< LfcttflgT-, StF*Bfi3t^!7-3EBAPf t«*BS 
3t^!7— g»APb £APf < A Pb 

JS^f®T'l4A Pf iAPb ©§i#>lcoVNT, fiJ#$iJ^SC 
6 D(C*5V>T, 

I A Pf I = a | A Pb | (fc/fU a< 1) 

[0 0 3 9] fcixili, ^*Be^!7-Pb Sr0*»P) 
Pb...*T-^{t$-ti:fc«-a-l^ m*Bfijt^!7-Pf £ 



.. + Pf... 



(Pf.,.>0) 



[0 0 4 3] ctuc«fcg x ^r±^asJD7r-C^l 1 coff 
#*A*«8f*ie©S«5»*ttK < «fcJx. ( Pout- P 
iSB ) /PinfcV^5JW»lt±0. ffS<fc<*iJ#-£iSffl 
a*»Tffii:fc5..*fc, w©Bjg3te0>SJ«fett, 

[0 044] (16 W^Jg^fi : f»*35 7 ) H 6 14. * 
[0 0 4 5] *&]&gtt<att*tt« ttftOftifflHlS 1 B 

(*fc»4iA) *ij:v*r-fy ^- u 

Pin^- = ^*J<tU!Pout ^e=.^Sr 1 *t&fiU 

miC^Ltz^m\Ci. *) . (Pout- P ASE ) /*^in^— s 
-f'<l 103m-^3tA*«S#jfiwafi3t^!7-S:ia5< Lt 
[0 0 4 6] ^JB~7 (KUHI^I 7 (4, fr&W<Dm 7 

[0047] *mmm<r>¥Tm*. m&<o%mim 1 b 

(*fc!41A) *JiU { a^^lt|-r'53fea5 D B a9^8fe^|c 

[0 0 4.8] «-5tlfi|iia5Ffllca^>4S^Bi--5 
3fcSiJ D D a 9^#A$ixTV^-5^lil4, -t*L-Pix©3ti(J« 
S5(-*5V^T, (Pout-P« st ) /Pin^S— Jfet/JJSMft 



( 7 ) 

11 

A«H*ifi©BS*'<!7— **< LT3o< - tic J: QiHfp 
[004 9] m 7 oJUfigtt-cil. *#7 7"f'<i9«S 
^iictt), #5fc:7r^ii^^©A;t>?fc&S;4s«^ 

»s-ict. '&WL<oK7T'('<mm%ii<r>7<t)i>m< io 

f T*iJ#— ^Slpis A>t5> <b ft < # -5 r i: Cri^f 
7 7 W^iSi|l§i<OPin. Pout Sr^r — * LT*iJ#— ^fffl 

[0 0 5 01 

ig*J J: t>*&* Big £ 1 5&aT't ml* B©3t /< 

ASE/<!7-P lsl £ 
(Pout-P.st) /PinlCt t)^tti-r-5 

[an y r * '<mmm<o.m i ommi&mz zo 
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[El 4] **^o*7r'f 4 ©naSJKffliS: 

[16] *&m<D?tt7 7<<'<mm&<am6<omi&Mi&*: 

[HI 7] W©* 7 T-T 7 ©j|JS»1fi* 

[18] f£*©#7rW<<*tt»©*m— *»J#Eii&© 
*Pf/&£r^-ri2l 0 
[?S-^<Dl&9n 

1 A «tI^rEb^3i©3ti«i|>Il3J 

1 B J: tra:fr»fiSL«>#iitt» 

2 

3 *&aj3§ 

4. 4 A *iJ*#&i±ISfl 
5 tft^ft#ttmiB5 
6. 6A, 6B.-6C, 6D, 6E 

8 a^/4^idL^V^Sl5D B D 

9 *ifc#*»i-.5**5fl 
1 1 %!±mffifiQ7T-<s< 

1 2 Ebigftfll 
1 3 WDM*^7 

i 4 y u— ^ 
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Pin 
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y3-2 



MS 



* 



1/5 



A = Pout/Pin 



Pout 
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[12] 

IB- 



•2-1 



3-K 



Pin 



14-1 13-1/^ > 13-2 14 



s 



12-1 



Pf , APf 

T 



r 12-2 



Pb , APb 

T 



r 2-2 

t V 



B 



Pf>Pb. I APf I < I APb 



3-2 







l/ 5 



^4A 



A= (Pout-PASE)/Pin 



Pout 



, p 



ASE 



(b) 



<3 

< 



1 



\ 

V 


**cpf>pb 


0 


\APb 
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1B> 



2-1 



3-1 



Pin 



14-1 13-1 



13-2 14-2 



12-1 



r 12-2 









pf 




Pb , 


APb 

c 



•2-2 



Pf>Pb. 0 £ I APb I 



3-2 



TbWUJfiff 



T 



1/5 



y4A 



A= (Pout-PASB)/Pin 

" T 



Pout 



(b) 



I 





#KPf>Pb 


• 

1 

t 
1 




1 




% 




\ 


APf 


0 


\ 

\ 
\ 
\ 

\ APb 
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[14] 

1B~ 



5 \j 



3-1 



14-1 13-l/""N 13-2 14 



S 



Pin 



pf , 

—"7 


KM 
APf 




pb. 


APb 
j 1 



74 



2-2 



Pf>Pb, I APf I =a I APb I 



3-2 



7T 



1/5 



A= (Pout-PAs B )/Pin 

~1 

Pasb 



Pout 



(b) 



< 
< 



V 





«iCPf>Pb | 


• 

1 
1 


1 APf 1 =a 1 


1 1 


(a< 1) 










0 


"^T^sAPf 
» ^ 
j APb 
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(a) 



3-1 



14-1 13-1 



13-2 14-2 



12-1 



Pf , APf 



jfaffttbs 



Pin 



12-2 



Pb , APb 



7^ 



2-2 



/6E 



Pf>Pb 

Pb HgtrCAPfigfcBAPbSfliai 
I 



3-2 



^11181 



I 



A= (Pout-PASE^Pin 



/5 



"T 

Pasb 



Pout 



(b) 



pb =mm<D&>m 



(c) 



Pb >gf3£©S/WS 



<d 
< 



I 



1 


tlCPf>Pb 

APb 


0 


\ 

J APf 



Cu 
< 



i 



1 

t 

1 
1 
1 

\ 

\ 


ricPf>Pb 

APf 


0 


\ 

1 

\ APb 
1 

1 
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